INTRODUCTION
Pyroelectric materials are used in information storage devices, hydrophones, vidicons, thermal imaging instruments, security systems and ultrasonic transducers. Shinya et al (2005) , in his book discussed about the detection of human position/height using analog type pyroelectric sensors.
The improved pyroelectric detector for far infrared laser interferometer measuring is developed by Gao xiang (1990) . Sub millimeter images of different objects can be obtained with the aid of pyroelectric vidicons. The pyroelectric TV camera can be effectively used for various laser studies (Lash and Yundev 1984) . A simple pyroelectric power meter for the far infrared range is discussed in (Jirrmann 1984) . Dispersion characteristics of wave propagation in pyroelectric plate and cylinder have been studied by Paul and Raman (1991 , 1991a , 1993 . Paul and Nelson (1994) have extended the study of Vasudeva and Govinda Rao (1991 and 1992) on the influence of distributed voids in the interfacial LEMV adhesive zones of the isotropic sandwich plate to the axisymmetric vibration of Piezocomposite cylinder. A continuum theory of LEMV with distinct properties has been developed by Cowin and Nunziato (1983) . In layered composites pores or voids are found in the interface region and it is known to affect the estimation of physical and mechanical properties of the composites (Harper 1987) . Voorhees and Green (1992) have studied the mechanical behavior of sandwich composites made of thin porous core and denser face materials. Damage detection and vibration control of a new smart board designed by mounting piezoelectric fibers with metal cores on the surface of a CFRP composite was studied by Takagikiyoshi et al (2005) .
In the present analysis, axisymmetric vibration of pyroelectric solid circular cylinder of crystal class 6 with LEMV/CFRP as a bonding layer is considered. The frequency equation for axisymmetric vibration of solid cylinder is derived for traction free shorted outer surface with interface continuity conditions on both sides of the LEMV layer. Numerical work is carried out and the dispersion curves are compared for the axisymmetric vibration of the pyrocomposite solid cylinder with middle core layer LEMV/CFRP with that of pyroelectric solid cylinder.
FUNDAMENTAL EQUATIONS AND METHOD OF ANALYSIS
The governing equations for the pyroelectric crystal class 6 are given by Mindlin (1961 and 1974) , 
The equations of axisymmetric motion, Gauss's equation and the entropy equation in cylindrical polar coordinates r,, z for class 6 are
, u and w are the displacements along r, z direction,  is the electric potential,  is the mass density and t is the time. The solutions of Equation (3.3) is considered in the ) ( The solutions of the Equation (3.5) are taken in terms of Bessel functions of first kind (J n ) and second kind (Y n ) to suit the wave propagation in cylindrical polar coordinate system as
are the four roots of the Equation 
In the context of the theory of LEMV, the equations of motion and balance of equilibrated force are given by Cowin and Puri (1983) The displacement equations of motion and balance of equilibrated force for axisymmetric vibration in r,  and z are
The solution for Equation (3.9) is taken as
Substituting Equation (3.10) in Equation (3.9) and using the dimensionless variables x and  the Equation (3.9) becomes and (3.12) in the boundary-interface conditions. It is written in symbolic form
The non-zero elements at 
and the other nonzero element at the interfaces x = x 1 can be obtained on replacing J 0 by J 1 and Y 0 by Y 1 in the above elements. They
. The non-zero elements at 
At the outer surface x = x 3 , the nonzero elements by varying j = 11,12,13,14 
the other nonzero element at the interface x = x 3 can be obtained on replacing 
NUMERICAL RESULTS
Zeros of the frequency equations are evaluated using Muller's method (Jain et al 1987) . The Muller's method is preferred over other root finding techniques for the simple reason that the complex roots of the frequency equations are rapidly evaluated using Pentium IV Processors. The material constants of LEMV bonding layer are taken as the hypothetical material no.2, in Table III of Puri and Cowin (1985) . The value of dimensionless number N, which is void volume measure factor, defined in Equation (3.4) of Puri and Cowin (1985) , and the value of N is found to be 0 The frequencies evaluated in the first axial mode (Table 3 .1) and second axial mode (Table 3. 
